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(54) Gear type transmission 

(57) Input and output shafts 2.3 are coaxially aligned, with an interposed clutch 5, and a countershaft 4 is 
arranged parallel with them. A first group of gear units 6,7 each including constantly meshed paired gears, 
are a^anged between the input shaft 2 and the countershaft 4 to estabFish therebetween varK>us Qeaj 
ratios, and a second group of gear units 9. 10 each including constantly meshed paired gears, are arranged 
between the countershaft 4 and the output shaft 3 to establish therebetween various gear ratios. 
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SPEaRCATION 

Gear type transmission 

5 The present invent'ron relates to a gear type transmission for use in a wheeled motor vehicle. 5 
Hitherto, various kinds of gear type transmissions have been proposed and put into practical 
use particularly in the field of the wheeled motor vehicles. One of the transmissions hitherto 
proposed is shown In Japanese Publication titled 'TOWER TRANSMISSION DEVICE" issued on 
November 20, 1980 by SANKAIDO Co., Ltd.. which is designed to have five forward speeds 

10 (one overdrive) and one reverse. The transmission disclosed by the publication is of a so-called 10 
"Countershaft Type" in which input and output shafts are coaxially aligned and a countershaft is 
arranged beside the input and output shafts to extend parallel with the same. A drive gear unit 
(including paired gears) is arranged between the input shaft and the countershaft to transmit 
power from the input shaft to the countershaft, and third, second, first and fifth speed gear 

15 units (each including paired gears) are arranged in this order from the drive gear unit between 15 
the countershaft and the output shaft to selectively transmit power from the countershaft to the 
output shaft. A fourth speed synchronizer is arranged between the input shaft and the output 
shaft to smoothly arui directly connect them for obtaining the fourth speed. A first-second speed 
synchronizer is arrar>ged on the output shaft to associate with both the first and second speed 

20 gear units, a third speed synchronizer is arranged on the output shaft to associate with the third 20 
speed gear unit, and a fifth speed synchronizer is arranged on the output shaft to associate with 
the fifth speed gear unit 

However, as is described hereinabove, in the conventionai transmission, five gear units, that is. 
ten gears are inevitably needed for obtaining the five forward speeds due to the inherent 

25 construction of the transmission. As will become understood hereinafter, usage of five gear units 25 
causes a high cost production. 

Furthermore, since, in such a transmission, larger diameter gears of the low speed gear units 
(viz., first and second gear units) are arranged on the output shaft due to the inherency of the 
transmission, the synchronizer associated with them Is subjected to a great load upon operation 

30 thereof. Thus, considerably large force Is needed for carrying out the speed change. 30 
Furthermore, because of the provision of the drive gear unit including constantly meshed two 
gears which rotate together with the input shaft even under neutral condition of the transmis- 
sion, gear noise trouble is marked. 
What is desired is a gear type transmission which is free of the above-mentioned drawbacks. 

35 An improved gear type transmission which is embodied by paying attention to the fact that in 35 
the conventional manual gear transmission, the rate (r1/r2) of the gear ratio (r1) of the first 
speed to that (r2) of the second speed is generally the same as the rate (r3/r5) of the gear ratio 
(r3) of the third speed to that (r5) of the fifth speed. 
According to the present Inventbn, there is provided a gear type transmission which com- 

40 prisas input and output shafts coaxially aligned and rotatable about the common axis thereof; 40 
first dutch means arranged between the input and output shafts to directly connect them when 
actuated; a countershaft arranged beside the aligned input and output shafts in a manner to 
extend parallel with the common axis; a first group of gear unhs each including constantly 
meshed paired gears, the first group of gear units being arranged between the input shaft and 

45 the countershaft to establish therebetween various gear ratios; and a second group of gear units 45 
each including constantly meshed paired gears, the second group of gear units being ananged 
between the countershaft and the outut shaft to establish therebetween various gear ratios. 

Other objects and advantages of the present invention will become apparent from the follow- 
ing description when taken in conjunction with the accompanying drawings, in which: 

60 Figure 1 is a schematic illustration of a gear type transmission of a first embodiment of the 50 
present Invention; and 

Figure 2 is a view similar to Fig. 2, but showing a second embodiment of the present 
invention. 

Refem'ng to Fig. 1, there is schematically shown a gear type transmission of a first embodi- 
55 ment of the present invention, which is generally designated by reference "A". As will become 55 
apparent as the description proceeds, the transmission "A" is of a five forward speeds (includ- 
ing one overdrive) and one reverse type which is applicable to automobiles. 

The gear type transmission "A" of the first embodiment comprises a transmission casing 1, 
an input shaft 2, an output shaft 3, a countershaft 4, a fourth speed clutch 5, a first/third speed 
60 gear unit 6, a second/fifth speed gear unit 7. a first synchronizer 8, a high speed gear unit 9, a 60 
low speed gear unit 10, a second synchronizer 11, and a reverse gear unit 12. 

The input and output shafts 2 and 3 are coaxially aligned and the countershaft 4 is arranged 
parallel to the coaxial shafts 2 and 3. The three shafts 2, 3, and 4 are housed in the 
transmission casing 1 through bearings 13, 14, 15, and 16. 
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^»«i«n IB A frictian clutch or a torque converter is usable as the clutch mechanism 18. 
•"^STSr 5«£?te^rSSSd^o dri^g wheels (not shown) of the associated motor vehicle 

^'A" SSl'S^rS'^herelnafter. the countershaft 4 transmits the power of the input shaft 
5 2 ^il^ o^JSt^tt l^eT^e transmission "A" a»«.mes the first speed, second speed. 

*??L'SSSh'S;ed^*i«i^Ta:aS3^^ the input shaft 2 and the^output sh^ 3. so 
tha?:pon^nigem^*the clutch 5. these two d«fts 2 and 3 =™ 
obtebi the four* speed condition. The fourth speed clutch 5 is equipped with a hV^ra"'«= 
10 ScSatoMnSXwn). so that upon selection of the fourth speed oondtoon. a part of *e ckrtch 
fSf ile Svirt steft 2 is moved rightward in the drawing (that is. .n the direction of the arrow 
B) to establish the clutch engagement. Hi«nn«ed on the 

The first/third speed gear unit 6 comprises a first input gear 61 rotataWy °" 
Inpul sS 2^nd a first counter gear 62 securely disposed on the counter shaft 4. These two 

'^'^^^^M^l^T^^oTl'^^^^^^ input gear 71 rotatab^ '^^^Zse 

thr?npJ?^h^Ta,31 s J^nd counter gear 72 securely disposed on the counter shaft 4. These 
Dears 71 and 72 are . constantly meshed with each other. » ,h« in,Mit 

^ uSm speed ,J«nge operation, the first synchronizer 8 sychron.res tiie rotation of the u^put 

thefirst input gear 61 and the second input gear 71 as shown. ^ , 

TiSfirS sinchron-tter 8 is equipped with a hydraulic actuator (not shown) so that upon 
seSSrifXfiS or third s^^ condition, a sleeve of the^ « i Tri^l innut 

shaft 3 and a third counter gear 92 securely disposed on the counter shaft 4. The gears 91 and 

'° '"Z'Z^^S gr ^nlt tromSris^^a second output gear 101 rotatabty disposed orHje 
outpi shifts and a fourth counter gear 102 securely disposed on the counter shaft 4. The 
aears 101 and 102 are constantly meshed with each other. ^^^„„a 
Tte second synchronizer 11 is arranged between the first output gear 91 and the second ., 
3B ou2^ «i loTTnTSped "rtth a hydraulic actuator (not shown), so that upon selection of 
^ SXh^^eeS condhlTEE. third or fifth speed condition), the \l 
femoSed leftward in the drawing (that Is. In the direction of the arre«^ fix ^^'1^° 
L output shaft 3, and upon selection of the low speed c?"*^''" jy^^°' 
c^dition). the sleeve is moved rightward (that Is. in the directwn of the arrow F) to fix the gear 

^ '°-|le°re'vL°e"^rtS fi comprises a reverse gear 121 securely disposed on the -nput fhaft 
2 ?re^^co^ter Sar 122 sScurely disposed on the counter shaft 4. and a reverse .dlergear 
12? SSrsfiibTdSTosed on an idler shaft 19. The reverse kiler a««' J » » 
M^Bc actuator (not shown), so that upon selection of the «eve«e ^^'^fj^? 

45 gSr 123 is moved rightward in the drawing (that is, in the direction of the arrow G) to engage 
widi both the reverse gear 121 and the reverse counter gear 1ZZ. • «, «f 

^ nuX of teeth of each gear for forward mode and the gear ratio i-a. nb. ori-d of 
each gear unit 6, 7. 9. or 10 are shown in TABLE 1. 
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TABLE 1 



5 


Gear on input 
or output shaft 


Gear 61 


Gear 71 


Gear 91 


Gear 101 


10 


Number o£ 
teeth 


13 


19 


16 


24 




Gear on 
Countershaft 


Gear 62 


Gear 72 


Gear 92 


Gear 102 


15 


Nuiiil5er of 
teeth 


25 


21 


21 


13 


20 


Gear 
Ratio 


i-a 
1.923 
(25/13) 


i-b 
1.105 
(21/19) • 


i-c 
0.762 
(16/21) 


i-d 
1.846 
(24/13) 
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in the following, operation of the first embodiment "A" will be described. 

(1) Under neutral condition 

Under neutral condition, the hydraulic actuators do not work, so that power transmission from 
the Input shaft 2 to the output shaft 3 does not take place. The parts which are forced to 
rotate under this neutral condition are only the first synchronizer 8 provided on the input shaft 2, 
a part of the fourth clutch 5 and the riaverse gear 121 « and none of the gear units assumes 
power transmission condition. 

(2) Under first speed condition 

Under the first speed condition, due to the work of the hydraulic actuators, the first input gear 
61 Is fixed to the input shaft 2 and the second output gear 101 is fixed to the output shaft 3. 
Thus, the power transmission path established in this condition comprises the input shaft 2, the 
first synchronizer 8, the first input gear 61, the first counter gear 62, the counter shaft 4, the 
fourth counter gear 102, the second output gear 101, the second synchronizer 11 and the 
output shaft 3. The speed change ratio r1 (— (i— a)X{i— d) at this first speed condition is 3.550. 

(3) Under second speed condition 

Under the second speed condition, due to the work of the hydraulic actuators, the second 
input gear 71 is fixed to the Input shaft 2 and the second output gear 101 is fixed to the output 
shaft 3. Thus, the power transmission path established in this conditk>n con^ytees the input 
shaft 2, the first synchronizer 8, the second input gear 71« the second counter gear 72, the 
counter shaft 4, the fourth counter gear 102, the second output gear 101 « the second synchro- 
nizer 11, and the output shaft 3. The speed change ratio r2 («(i— b)X(i— d) ) at this second 
speed condition is 2.040. 

(4) Under third speed condition 

Under the third speed condition, due to the work of the hydraulic actuators, the first input 
gear 61 is fixed to the input shaft 2 and the third counter gear 92 is fixed to the output shaft 3. 
Thus, the power transmission path in this condition comprises the input shaft 2, the first 
synchronizer 8, the first input gear 61, the first counter gear 62, the counter shaft 4, the third 
counter gear 92, the first output gear 91, the second synchronizer 11, and the output shaft 3. 
The speed change ratio r3 (=|i— a)X(i— c) ) at this condition is 1.407. 

(5) Under fourth speed condition 

Under the fourth speed condition, the fourth speed clutch 5 is engaged, so that the power of 
the input shaft 2 is directly transmitted to the output shaft 3 without making a speed change 
therebetween. That is, the speed change ratio r4 at this fourth speed is thus 1.000. 
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(6) Under fifth speed condition 

I tn#lAr «Ko 9iM% oraoArl r>rknrlitinn *Ka oar**%r\M !nr«i«r etaar 7 1 ic fSvoH tn the inniit ehaft 9 »nH thn 
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gear 71. *. second eouiw ""iZi^Tif ij. ouSwsteR 3. sp°e<l doos' nrt. rS 
5 greater than that of the input diaft 2. 

(7) Under reverse contfition hvdrauBc actuators, the reverse idler gear 

Under the reverse condition, due to the work or tne "Voraunc . 

123 is moved In ^,f,^f°Il<; ^^^^ZSn't^^T^. £ SS^^nsSUS path at 
10 second output gear 01 ^J««f^*° SS^'geTiai! STreveise idler gear 123. the 

this condition '^'^"^.^^^^^^f^ 4 ^^i^coL^ gear 102, the second output 
reverse counter gear 122, the c«jnter sha« f . ^erw^ » provision of the reverse 

and 10 (vi2.. right petxtSt. 62. " j _^ „rtts. As is knovm. reduc- 

^ rntr„rs^' =^".tt."s^™ri.v ..a, as..„«, », ^ 

the transmission c^Q- the low speed conditions (viz.. first speed or 

30 operating force. wWch carries out the power 

trS:rori^%rn^'Sorrge^^ r " 

oT^^e^Sne at the engine idling is not l^^^^J^.J^^l^^te present invention. In 
Referring to Rg. ^^.^'^ J.^i^^Slllt^S^'^'^ o^U gear%1 of the high speed 
35 the gear type transmission A of tMs «™f5f'"??^' 10 are securely 

to the counter shaft 4. or Meond soeed condition is 

arrangement as described hereinabove. 

60 

CLAIMS 

1 A gear type transmission comprising: ^ ^ . ^ ««,«r««r» avi^ thereof* 
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a countershaft arranged beside the aOgned input and output shafts in a manner to extend 
parallel with the common axis; 

a first group of gear unhs each including constantfy meshed paired gears, the first group of 
gear units being arranged between the input shaft and the countershaft to estabRsh there- 
5 between various gear ratios; and 5 

a second group of gear units each including constantly meshed paired gears, the second group 
of gear units being anranged between the countershaft and the output shaft to establish there- 
between various gear ratios. 

2. A gear type transmission as claimed in claim 1, further comprising second clutch means 

10 which, when actuated, smoothly connects one given gear of the paired gears of each group to 10 
the corresponding shaft on which the given gear is rotatabfy disposed. 

3. A gear type transmission as claimed in claim 2, in which the second dutch means 
comprises a synchronizer which, when actuated, equalizes the rotation speed of the given gear 
with that of the conresponding shaft before connection therebetween. 

15 4. A gear type transmission as claimed in dalm 3, in which the second dutch means further 15 
comprises a one-way clutch which Is incorporated with one given gear of the paired gears of the 
second group, the orie-way clutch being arranged so that the power transmission from the 
corresponding shaft to the given gear is permitted only when the corresponding shaft rotates in 
a predetermined direction. ' 

20 5. A gear type transmission as claimed in any preceding claim, in which the first group of 20 
gear units comprises: « 
first and second input gears rotatably disposed on the input shaft; and 
first and second counter gears securely disposed on the countershaft and constantly meshed 
with the first and second input gears respectively. 

25 6. A gear type transmission as claimed in claim 5, further comprising a first synchronizer 25 
which is arranged between the first and second input gears to smoothly connect either one of 
the first and second input gears to the input shaft. 

7. A gear transmission as claimed in claim 6, in which the second group of gear units 
comprises: 

30 first and second output gears rotatably disposed on the output shaft; and 30 
third and fourth counter gears securely disposed on the countershaft and constantly meshed 
with the first and second output gears respectively. 

8. A gear type transmission as claimed in claim 7, further comprising a second synchronizer 
which is arranged between the first and second output gears to smoothly connect either one of 

35 the first and second output gears to the output shaft. 35 

9. A gear type transmission as claimed In claim 6, in which the second group of gear units 
comprises: 

first and second output gears securely disposed on the output shaft; and 
third and fourth counter gears rotatably disposed on the countershaft and constantly meshed 
40 with the first and second output gears respectively. 40 

10. A gear type transmission as claimed in claim 9, further comprising first and second 
dutches which are respectively incorporated with the third and fourther counter gears, each 
dutch connecting the assodated counter gear to the countershaft when actuated. 

11. A gear type transmission as claimed in daim 10, further comprising a one-way dutch 

45 which is Incorporated with one of the third and founh counter gears, the one-way dutch being 45 
arranged so that the power transmission from the countershaft to the associated counter gear is 
permitted only y^hen the countershaft rotates in a predetermined direction. 

12. A gear type transmission substantially as described with reference to, and as shown in, 
Rg. 1 or Rg. 2 of the accompanying drawings. 
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